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Abstract
In an experiment conducted in 2012 at the USAMV Cluj-Napoca, the economic efficiency of eggplants 
cultivated in plastic tunnels, under the influence of culture method, fertilization and plant directing 
method, was pursued. The highest production and profit can be obtained when using the PE bags filled 
with peat as a growing medium. The variants that were grown in PE bags and organically fertilized 
obtain the highest profits. The most economically efficient experimental variant is the one grown in PE 
bags, on organic substrate, organically fertilized and directed with 3 branches. Here we can obtain a 
profit of 76972.1 lei/ha and a profit rate of 73.1%, because of a high early yield, high retail prices at the 
beginning of harvesting and lower production costs, in spite of a lower yield.
The variant that was grown in PE bags, chemically fertilized and directed with 2 branches obtains a 
low profit, and as a consequence the lowest profit rate (of 32.56%) amongst the experimental variants, 
because of the high production costs.
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The eggplant is a highly popular vegetable 
in the country of Romania. By improving techno-
logical sequences of eggplants grown in plastic 
tunnels we can enhance the quantity and quality of its production.
In an experiment conducted in 2012 at the 
USAMV Cluj-Napoca, the economic efficiency of 
eggplants cultivated in plastic tunnels, under the 
influence of culture method, fertilization and plant 
directing method, was pursued.
Soilles culture is a very performant technology 
and has gained a high place in vegetal production. 
Researchers have studied this method intensively 
because it offers the possibility to control thhe 
vegetation factors, with the possibility of incresing 
In Romania good results concerning economic 
efficiency of vegetables grown in a soilless medium 
have been obtained. In 1998 Măniuțiu compared 
the culture of cucumbers grown on bags of peat 
and on a mixture of hay and manure, and obtained 
a profit rate of 69.46% in the case of peat and a 
50.95% profit rate in the case of hay mixed with 
manure. In 2005, Bobăilă  obtained a profit rate of 
84% on green peppers grown on organic substrate. 
Good results in the case of PE bags with organic 
substrate were also obtained on the culture  of 
tomatoes, in 2003, by Ganea. 
MATERIALS AND METHODS
In the experiment the eggplant hybrid ”Madonna” 
F1, obtained by the Dutch seed com pany De Ruiter, 
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To obtain an efficient eggplant culture it is 
necessary to have a certain level of production, of 
about 50 to 60 t/ha when grown in plastic tunnels 
(Indrea et al., 2009).
high quality production and avoid the usage of 
different  pollutants  present  in  conventional  methods 
(Ciofu et al., 2003).
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was used. The plants of this respective hybrid are 
characterized by great vigor, well developed root 
system, black colored fruits with few seeds and 
white fruit pulp. It is recommended for greenhouse 
cultivation, with a medium fruit weight of 350-400 g.
The experiment that was carried out in the 
polyethylene greenhouses of the University of 
Agricultural Sciences and Veterinary Medicine, 
Cluj-Napoca, had three factors:
Factor A: cultivation method; a1-soil culture; a2- 
culture on organic substrate in polyethylene bags.
Factor B: fertilization method; b1- chemical 
fertilizer; b2- organic fertilizer
Factor C: plant directing method; c1- directed 
with 2 branches; c2- directed with 3 branches;
The combination of the different factors resul-ted in 8 experimental variants. Each variant had 
3 replicates, the surface of the experimental plot 
being about 6 m2.
The culture was established in the 28th of April 
with seedlings produced in pots with a 10 cm 
diameter, filled with nutritive substrate. 
The plants of variants V, VI, VII and VIII were 
cultivated in peat substrate, in polyethylene bags, 
to each plant its due being about 10 liters of substrate. 
Fertilization was applied at an interval of 2 
weeks with CROPCARE 3 (10:10:20), applied as 
0,5 % concentrated solution in the case of chemical 
fertilizer, and bovine manure in the case of organic 
fertilization, diluted with water 1:15.
RESULTS AND DISCUSSIONS
Following the classification of the resulted 
productions (table 1) it can be observed that the 
total production ranged between 74 t/ha and 92.8 
t/ha, which allows us to say that this type of hybrid 
develops very good, giving high productions, 
indifferent to the culture method, fertilization 
method or plant directing method.
The highest production is registered by the 
variant that was cultivated in PE bags, chemically 
fertilized and directed with 3 branches, with 
a value of 92.8 t/ha, followed by the variant 
cultivated in PE bags, chemically fertilized and 
directed with 2 branches and the variant grown in 
soil and directed with 3 branches.  
Production costsIn order to establish the production costs 
separate estimations were made for each experi-
men tal variant, calculating the necessary manual 
labour and its costs, the costs with mechanical 
work and the costs with materials.
In addition to these, a percent of 27.5 was 
added to the manual labour, tat consists of: social 
insurance (20.8%), health insurance (5.2%), 
unemployment fund (0.5%), risc fund (0.205%) 
and the unique national fund (0.85%).
For the materials 10% was added, consisting 
of supply costs and 1% for other material expenses. 
An additional 8% was added to the total expenses, 
which represents the indirect expenses.
In order to calculate the work force needed 
the costs were established according to the 
complexity of the different operations and an 
estimated pay rate, as fallows: Ist category: 35 lei/
day, IInd category:45 lei/day and IIIrd category: 60 
lei/day.
In the case of the used materials notable 
differences occur between the culture methods 
and fertilization. In this respect the cost of the 
chemical fertilizers is of 1500 lei/t and in the case 
of the organic fertilizers it is 150 lei/t.
In the case of culture methods, the usage of 
peat is an important additional cost which highly 
differentiates the production costs of the two methods.
The cost of the seedlings is another major 
difference between the variants, because of the 
moment in which they were produced. Thus 
the cost of the seedlings for the PE bags, which 
where produced a month earlier, is higher, which 
is justified by the additional heat needed for 
the growing of the seedlings in the controled 
environment of the greenhouse. 
In the case of the plants grown in soil and 
chemically fertilized, it can be observed that 
the  highest percent of costs is represented by 
materials (65 and 64.53%) in comparison with the manual labour.
The plants grown in soil but organicaly 
fertilized have lower costs with materials because 
of the difference between the costs with fertilizers.
For the variants grown in PE bags and chemically 
fertilized, the percent of the costs slightly change, 
because of the higher prices of fertilizers, the costs 
with the production of seedlings and the cost of the 
organic substrate that was used. These variants 
have the lowest rate of work force needed (23.43 
and 23.98%) and a significant rate of material 
expenses (69.15 and 68.61%). 
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The same variants, but organically fertilized, 
prezent lower costs with materials because of the 
lower prices of fertilizers.
Comparing the total costs of all the variants 
it can be concluded  that the lowest expenses 
are those of the organically fertilized variants 
(82862.87 lei/ha and 85683.59 lei/ha). The 
highest expenses come with the variants grown 
in PE bags and chemically fertilized because of 
the higher prices of fertilizers, the costs with the 
production of seedlings and the cost of the organic 
substrate that was used. In addition to these, we 
can also take into consideration the fact that the 
higher production obtained by these variants 
required higher expenses with manual labour.
Economic efficiency
Analysing the main indicators for economic 
efficiency we can observe important differences 
between the experimental variants.
Thus in the case of the soil culture method, 
chemically fertilized and directed with 2 brances 
we can obtain a good profit with a rate of 46.46%.
The same variant, but directed with 3 bran-
ches, obtains a lower profit rate, of 33.19%, 
because of the higher production costs and the 
lower income, in spite of the higher production.
The plants that were grown in soil and were 
organically fertilized obtain a relatively high profit 
rate, in spite of the lower productions. This is due 
to the fact that the production expenses are lower 
for these variants, with a unit cost of 1.11 lei and 
1.12 lei/kg.
Significant differences that occur between 
the variants that were grown in soil, whether 
directed with 2 or 3 branches, and chemically or 
organically fertilized, are mainly due to the costs of 
fertilizers. Thus, in spite of lower yields in the case 
of organically fertilized variants, the profit rates 
are much higher than when chemical fertilizers are used. 
In the case of the variants that were grown 
in PE bags we can obtain a higher yield and thus 
a higher income. This is due to the higher retail 
prices at the beginning of the harvesting season, 
when these variants obtained a higher yield.
The variant that was grown in PE bags, 
chemically fertilized and directed with 2 branches 
obtains a satisfying yield for this kind of culture 
method. But because of the high production costs 
a low profit is obtained, and as a consequence 















I – soil, chemical, 2 branches 80.3 29588.96 (27.19%) 71140(65%) 8058.31 108787.3(100%)
II – soil, chemical, 3 branches 82.6 31401.92(28.06%) 72210.01(64.53% 8288.95 111900.9(100%)
III – soil, organic, 2 branches 74 29479.04(35.57%) 47245.84(57.01%) 6137.99 82862.87(100%)
IV – soil, organic, 3 branches 75.9 31260.9(36.48%) 48075.76(56.1%) 6346.93 85683.59(100%)
V – PE bags, chemical, 2 branches 82.4 30174.39(23.43%) 89036.09(69.15%) 9536.83 128747.3(100%)
VI – PE bags, chemical, 3 branches 92.8 32104.54(23.98%) 91856.01(68.61%) 9916.84 133877.4(100%)
VII – PE bags, organic, 2 branches 74 30028.84(29.29%) 64871.84(63.29%) 7592.05 102492.7(100%)
VIII – PE bags, organic, 3 branches 76 31812.4(30.21%) 65671.76(62.37%) 7798.73 105282.9(100%)
Tab. 1 Production costs of the experimental variants
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A good yield and thus a good income is 
obtained when using PE bags, chemical fertilizers 
and directing the plants with 3 branches. This is 
due to the earliness of the yield and the high retail 
prices at the beginning of harvest. In spite of high 
production costs, with this method we can obtain 
a satisfying profit rate of up to 48.43%.
The variants that were grown in PE bags and 
organically fertilized obtain the highest profits. 
In the case of the variant that as directed with 
2 branches, in spite of having the lowest yield, 
because of the low production costs for this culture 
method and an average high retail price of 1,38 lei/
kg, the profit rate increses up to a value of 65.7%. 
The most economically efficient experimental 
variant is the one grown in PE bags, on organic 
substrate, organically fertilized and directed 
with 3 branches. Here we can obtain a profit 
of 76972.1 lei/ha and a profit rate of 73.1%. In 
spite of a lower yield, when compared to the 
other variants, because of an high early yield and 
high retail prices at the beginning of harvesting, 
the income is relatively high. This, in addition to 
lower production costs, recomends tis method of 
cultivation, from an economical point of view.  
The higher economical efficiency, in spite of 
lower yields, of the variants that where organically 
fertilized in comparison with the ones where 
chemical fertilizers where used, is explained by 
lower production costs, due to higher prices for 
the chemical fertilizers.
CONCLUSIONS
- The highest production is registered by the 
variant that was cultivated in PE bags, chemically 
fertilized and directed with 3 branches, with 
a value of 9,28 kg/m2, followed by the variant 
cultivated in PE bags, chemically fertilized and 
directed with 2 branches and the variant grown in 
soil and directed with 3 branches. - The lowest expenses are those of the 
organically fertilized variants (82862,87 lei/ha 
and 85683,59 lei/ha). The highest expenses come 
with the variants grown in PE bags and chemically 
fertilized because of the higher prices of fertilizers, 
the costs with the production of seedlings and 
the cost of the organic substrate that was used 
(128747,3 and 133877,4 lei/ha).
- The variants that were grown in PE bags and 
organically fertilized obtain the highest profits. 
The most economically efficient experimental 
variant is the one grown in PE bags, on organic 
substrate, organically fertilized and directed with 



















V1 – soil, chemical 
fertilizer, 2 branches
80.3 159340 1.98 108787.3 1.35 50552.7 46.46
V2 –  soil, chemical 
fertilizer, 3 branches
82.6 149045 1.8 111900.9 1.35 37144.1 33.19
V3 – soil, organic 
fertilizer, 2 branches
74 130550 1.76 82862.87 1.11 47687.13 57.54
V4 –  soil, organic 
fertilizer, 3 branches
75.9 131975 1.73 85683.59 1.12 46291.41 54.02
V5 – PE bags,  chemical 
fertilizer, 2 branches
82.4 170785 2.07 128747.3 1.56 42037.7 32.56
V6 – PE bags,  chemical 
fertilizer, 3 branches
92.8 198600 2.14 133877.4 1.44 64722.6 48.34
V7 – PE bags,  organic 
fertilizer, 2 branches
74 169600 2.29 102492.7 1.38 67107.3 65.47
V8 –  PE bags,  organic 
fertilizer, 3 branches
76 182255 2.39 105282.9 1.38 76972.1 73.10
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Tab. 2 Indicators of economic efficiency of experimental variants used in eggplant culture
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rimental 
variants, because of the high production costs.
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